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(57) [Abstract] 

[Objective] In conparison with filter of canralianalhoneyc 
onb structure, lifetime is extendedwithout impairing trapping 
eflSdency and loss of pressure to be able to do collectionwith 
filter entirety. 

[Constitution] Inbxk surface offilter 5 of honeycontstructu 
re, it pastes metal screen6 of the stainless steel and attaches. 


[aaim(s)] 

[Qaim 1] Filter vMch designates that it attached screen mes 
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hto filter main body back surface of hooeycoirb stnicturewhich 
repeating flat^ieetlaninationisdcHie,in mdtistageindieet 
wiudi it possesses coilinuing nultiiie ridgp and valley as feature. 

[QaimZ] Filter which is stated in Qaiml where it can usethe 
electret-converted died: in dieet 

[Qaim 3] Filter which is stated in aaim2 which aforementio 
ned Aeet is ncmwovai fahic where fiber diameter conasts of 
thethermoplastic fiber of 60 pn or less. 

[aaim4] Filter which is stated in Qaim 1 which it can use to ^ 
aforemaitionBd sheet electret-cooverted nonwoven fabric 
whidi consists of thefilm ^lit fiber yam 

[QaimS] Filter which is stated in Qaim 1 which it can use to 
aforementioned Aeet electret-converted nonwoven fabric 
whidi conasts of themelt blowing method nonwoven fihric. 

[QaimS] Filter which is stated in Qaim 1 which screaimedi 
is plastic medi 

[Qaim 7] Filter which is stated in Qaim 1 which screen medi 
is metal screea 

[Qaim 8] Filter which is stated in Qaim 1 which screen mesh 
adhering is done in filter main bodjy back surface, 

[Description of the Invotion] 
[0001] 

[Field of hxlustrial ^^lication] As for this invention, it regards 
filter ofhoneycontv^ch is used forthe forexanpleair 
conditioner, air cleaning machine, automobile etc. Especially, 
regards filterof honeyconi) where dust collecting property is 
superior, at same time lossofpressureislow,issi5»eriorin 
retention of the trqjping performance. 

[0002] 

[Prior Art] As filter which is used for air conditioner , air cleanin 
gmadiine , automobile etc, electret-converted nonwoven fibric 
forming in, for exanple, pleat, it passes streamin this. Those 
whichadsQrbing,rubbidi,dustQrothCT fine particle in stream 
by static electricity, it removesare informed As method which 
produces electret<X)nvertednOTiwovenfebric,niethodwhidi 
using polyolefin, for example polypropylene, with melt 
blowiiigmediod nonwoven fabric it forms, theimprintingit 
does direct current high voltage in ixxrwoven fabric which is 
acquired, electret formation is done is disclosed in J^)an 
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UlexaninBd Patoit PifclicatimShowa 60-16851 1 nunrter and 
J^mliiexairinedPatertPublicatiaiPfei 2-1971 lOnunte* 
etc. 

[0003] But, filter which uses dectr^-com'erted nom\o\'en fahri 
c of structure v\hich descriptionabove is done is a liniting in 
ordertomake lossofpressiffelow. In addition, there was a 
problemthat fine particle fi-onipluggii^easythingtrqpng 
lifetinE of fine particle is diort In order to solve such problem, 
filter which fcmEd in honeyconi) hadjeen proposed above- 
mentioned electr^-conrated nonwoven fabric, (Such as J^5an 
Examined Patent Piilication Sho 59-5 1323 nmber). 

[0004] As for filter of honeyconi), it has possessed sh^)ewhich 
as, diowngeno-ally in Figure 1, continuing nultiple ridge land 
valley 2, repeating the flat dieet 4 to sheet 3 which it possesses, 
lamination is done in multistage. 

[0005] 

[Problems to be Solved by the Invention] But, result these inve 
ntcrs examining Reg^rdiig filter oftMs land of honEyconi), 
always, ineadi case of3 points of (l)lowpressure loss, (2) 
higji tr^jping performance ,(3) long period lifetime being 
satisfied without being possible was ascertained Ifyous^filtCT 
for air conditioner for exanple, in case of this filter, it is 
required that below pressure loss 1 nmAq, trying 
performance 12 % or higher, lifetime of tr^ii^ poformance 
for cigarette particle is above theSO, but filter which satisfies 
such request is not known 

[0006] As for this invention, considering to this point, being so 
mething which youcan do^t designates that filter of honeycont 
where loss of pressure being low, it possesses higji trapping 
paf onnance, fiffthermore, lifetime is long isoffered as 
objective. 

[0007] 

[Means of Solution and action of problem^ As for these invento 
rs, result of rq^eating various exprnnrat cax:aningthe filta- 
of hone>'coni), when screoimedi is attached to filter back side, 
discovering fact thatthe lifetime improves in large widtii In 
order, to elucidate cause, concerning those which attach screen 
medi, conmon ones which are not attached, when filter after 
constant time using is qjpraised, with those which do not 
attach screen medi, dirt being incHned tothe surface layer, it 
depoats^ collection it was done with surface laya- mainly. '\^s-a- 
vis that, attaching screen medi, when it increases back pressure, 
dirt until back side deposits in filter aitirety, fact thatcollection 
is done with filter oitirety was discovo-ed 

[0008] As for this invention, being something which can be don 
eonbasisofthe this knowledge, in sheet which it possesses 
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-COOCH3, -COOC2H5. -OCOCH3. -O 
C2H5. -OCHjCgHg, -COOH. -OH. -N 
H2. -CONHgv -COONH4 
[0 0 1 1 ] 


ccMitiiiiing nultiple ridge and valley, in filter main bodjy back 
surface oflhe honeyconbwiiichrqjeating flatiieet, 
laninatianitdidinniiltistage,itdesigpalesthat screennEdiis 
attached as featiire. In this invention, usually, it can use to 
dieetwliidi forms filter main bodythe nonwoven fabric, but it 
to be possible also to use woven fabric etc. Such ^leet in order 
to raise trying performance, electrrt formation doing is 
desirable. 

[0009] Nonwoven dieet which electro formation is done is so 
methii^ \vWch desigiates the thomoplastic resin as primary 
material, thermoplastic resin wiiich is used, as primary material 
is not restricted, e^jecially itis possible to use various 
thamoplastic resin You can list forexanple, polyolefin, 
polyester , polycarbonate , poly fluorocompouiid , viiyl 
chloride system etc. dectretfonnatico being easy even among 
then\ in electric charge and point wberethe retention of 
tr^iiig performance is sifjoior, polyolefin compoation wbich 
includes polyolefin type polyms' or said polyolefin type 
polymerwhidi possesses polar group is desirable. As polyolefin 
type polymer or polyolefin conposition which possesses this 
polar groip, you can list composition which includes mixture or 
otho" polymer alone or mixture etc of at least 1 kirxl which is 
chosenfron<A) copolymer ofnxHionErand a-olefin which 
possess polar groq), (B) due to oxidation or halogenation , 
modified polyolefin which introduces polar group into side 
chain or main chainof polyolefin, (Q modified polyolefin 
which monomerwhich possesses polar groip graft 
copolymerizatian is done,in polymer of polyolefin or 
aforementianed (B), (D) unmodified polyolefin and 
aforementioned (A), (B) and (Q, as main conponenL When 
here, polyolefin compoation, modified polyolefin and 
unmodified polyolefin is included, modified polyolefin and 
unmodified polyolefin, it is possible to besom^hing which 
consists of same polyolefin nutually and, it ispossible to be 
something which consists of polyolefin which diflFers 

[00 10] As polar groip which polyolefin conposition which incl 
udes this polyolefin type polymer or said polyolefin type 
polymeihas^ forexanple, chlorine atom, fluorine atom, 
bromine atom, iodine atom, iodine or other halogen atom; 
carbonyl groip , nitro groi?) or other atomgron) ; or, below 
Fomula: 

-C(XXIfe , -COOQ H5 , -OCOOfe , -(X::2 H5 , -OCH2 C6 H 
5 , -COOH, -OH, -NH2 , -CONH2 , -C00NH4 

[0011] 
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[Charical Fomiila 1] 


(a, -<}-NH-(j- (b) -^-O-^- 

0 0 0 0 



(d) -CHz -<py Br 
Br 


(e) -O-CHz -CFx 

[0 0 12] vm^^w^ii^mnih^^c ctibcostt 

U ;J- u :? ^ >^S^^*X^iK7K 'J u :7 >^a^t^ ^ # t 
^:L^9J c itjia (A) m^&i^timmtiit. a- 

:l-U7?<>i:a)*S^«:<75m{*15'Jt Lr. 3 (c) nm^ti 

(d) -e^$4x«»»$^r^.2, 4, 6- h'j:?ot:7x- 
;uy^^»ju-h. iguiiC (e) t?g$n^«$#t^» h 


[0 0 13] ^fz. (B) K1k3ifJ/\Py>-(blcJ:y7K'J:l- 


[0012] So you can list group etc which is displayed 1 kind or 2 
kinds or more of these polar groip, may be included by 
aforementioned polyolefin type pdynra- or polyolefin 
conposition. Below, general name doing polyolefin 
conpoation which includes this polyolefin type polymer or 
said polyolefin type polymer, "You call polyolefin type 
conpositioo". In addition, as concrete example of copolymo- 
ofmanQma-and OK)lefiiiv\liich possess aforemaitioned (A) 
polar groxp, you can list copolyma* ^ of pentabromoptenyl 
methacrylate winch possesses group which is displ^ed with 
FcMmila(cXQr 2,4,6- trihromophOTyl methaaydate which 
possesses groip which is displayed with Formila (d), or 
trifluDToethyl methacr>iate etc which possesses grotp which is 
displayed with the Fomula (e), with ethylene, propylaieor 
other OK)lefin . 

[0013] In addition, (B) as concrete example of modified polyol 
efin \^ch introduces polar groip into side chain or main chain 
ofthe polyolefin, due to oxidation or halpgenation , by 
treatment which polyetlylene , polypropylene etc, reacting 
with ozone , carbon monoxide, etc oxidiion it does or surface 
oxidation such as is done with corona discharge treatment, 
those which formed carboityl gcovp and nitro group in 
intramolecular, or those which cWorinatioo doing polyolefin, 
introduce chlorine atomintothe intramolecular etc is listed 


[0 0 14] MIC. (c) h 

2Sia±(0a-tu:?<>yi^b4^**l^{*. ^ittctibA^ 

mxit. Jif-iyy^ :^pei^>. i-:^tv. 1-^>ir> 
. 1 -^+-tz>s ^v^Vt>. 4->^;u-i 


[0014] Furthermore, (Q as concrete example ofthe modified p 
olyolefin which graft: copolymerization is done monomer 
which possesses polar goxsp, you can list modified polyolefin 
which modification is done with themodification monomer of 
at least 1 kiixi which is chosen from unsaturated carbo^Uc acid 
or derivative. As for polyolefin which is a main component of 
aforementioned modified polyolefin or unmodified polyolefin, 
asa-olefinwhichishomopolymer of 0K)lefin, copolymer 
which consists of OK)lefin of 2 kinds or more, or a blend of 2 
kinds or more which is chosaifronlhese, you can list for 
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example , etlylene , propylene , 1- butene , 1- pentene , 1- 
hexene, iso pentene, 4- methyl- 1 -pentene, 3- metJ^d- 1- 
pentene, 1-octene, 1-decene, 1-hexadecene, 1-octadecene, 
l-eicoseneetc. 

[0015] As concrete example of this polyolefin, you can hst pol 
yethyloie , polyprqjylene , poly- 1- butene , poly- 4- methyl- 
1- pentene, ethylenepropylaie copolymer , eth^denel- 
butene copolymer , ethylene4- methyl- 1- pentene 
copolymer , propylene]- butene copolyma- , 4- metl^l- 1- 
paitene]-decene copolymer etc. Evoi among these, in 
thepoint wiiere strength is hi^ it is easy, to adjust moderate 
melt viscosity, formation with melt blowing method is easy, 
polypropylene , poly- 1- butoie , poly- 4- methyl- 1- pentene 
isdedrable. Especially pdypropjdene being ine:q3ensive, it is 
ea^ to fonn because the electret formation is easy, especially 
it is desirable. 

[00]6] bi addition, as for this polyolefin, in order to diow mode 
rate flow property, in point where production of ixxiwoven 
fabric with melt blowing method is easy, thenomvoven fabric 
whidi is stperior in strength is xquired. (rj) usually, those of 
range of 0.5 to 3 dl/g , preferably 0.7 to 1.5 dl/g , particularly 
preferably 0,8 to 1.3 dl/g is dearable. In this invention, (n) is 
value which is measured in ]35 °C decalin 

[0017] (Q As for modified polyolefin, in aforementioned poly 
olefin, it is something which graft copolymerizatioo doing 
modification manomer of at least ] Idnd wliich is chosen fi-om 
unsaturated carbo?ylic acidand its deri\'ative, modification is 
done. As for this modified polyolefin, it is desirable to use 
polyolefin vsliich is same to unmodified polyolefin or is 
suDeriorinconpatibility. For example, as component of 
polyolefin type conpoation, when conposition which includes 
modified polyolefin and unnrdified polyolefin isused, whai 
using polyprop>iene, as unmodified polyolefin, as starting 
material polyolefin of grafted polyolefin, it is desirable to use 
polyprop^ene. 

[0018] (Q for example , unsaturated carbo?^Hc add , anhydrid 
e, ester, anide, inide, chloride etc it is listed unsatur^ed 
carboT^Uc acid which is used asthe modification monom^ in 
order grafted to do modified polyolefin or as derivative. As 
aforementioned unsaturated carbo?^Hc acid or concrete 
exanpleofderivative,youcanlistthe acrylic acid, 
methacrjdic acid , vinyl acetic acid , ethyl acrylic acetic acid , 
2,4- peiiadienoic add , carbo?^ styrene , maleicacid, 
fiimaricacid, itaconic acid , dtraconic acid , ally! succinic acid , 
mesaconic acid , ^utaconic acid , Nadic acid , metl^^l Nadic 
add , tetrahydrophthalic add , methyl acrylate , ethyl 
aaylate , but>i acrylate , mettyl metiiacr^date , etl^ 
methacrylate , butyl methacrylate , monomethyl maleale , 
dime%l maleate , monoethyl maleate , diethyl neleate , 
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woncBJE&tyl fiimarate , dimethyl fiimarate , monoethyl 
fiimarate , cSethyl fiimarate , mooomethyl dtraconate , 
dim^tyl dtraconate , mcxioetliyl dtraconate , diethyl 
citraconate , monomethyl Nadate , dimethyl Nadate , 
monoethyl Nadate , diethyl Nadate , ^ycidyl acrylate , 
^yddylmethacrylate, nBldc anhydride , arf^^drousitaconic 
add , dtraconic acid anhydride , m^hyl hexahydrophthalic 
add, 3,6 -endonEtlylenephthalic anhydride, mediyl 
tetral^drophthalic acid anhydride , acrylanide, 
metha:rylamide , maleic add mono anide , maleic acid di 
anide , maleic add -N- mono ethyl anide , maleic add -NJ^ - 
di ethyl anide , maleic acid -N- mono butyl amide , maleic acid 
N,N-dietf5^1 anide, fiimaric acid mono anide, fumaricadddi 
anide, fumaric acid -N- mono ethyl anide, fumaric add -N,N - 
di etl^d anide , finrBric acid -N- mono butyl anide, fijmaric 
add -N,N -di butyl anide , maleinide , N- butyl maleinide , N- 
phenyl maleinide , sodium acryiate, sodiummethacrylate , 
potassiumacrjiate, potasaummethaaydate.etc. These can 
alsojointlyuse lkindor2kindsarmorecQn±)ining Among 
these, maleic anhydride is desirable. 

[0019] Graft copolymerization doing above-menticnedmodific 
ation monomer in polyolefin, you can adoptthe various 
methods of pi±>lic knowledge as method which adjusts (Q 
modified polyolefin. for example, polyolefin and modification 
monomer, under existing of solvent under or absence, it is 
possibleto do with method which adding radical polymerization 
initiator, or not adding, heating to higjitenperature, reacts, hi 
addition, at time of this reaction, styrenecr other other vii^ 
monomer it is possible to coexist. 

[0020] (Q Content ofmcxlification monomer in modified poly 
olefin. Namely grafting ratio of (Q modified polyolefin, 
usually, is 3 mole % or lessu In order, it is desirable toatjust to 
become range of especially 1 .5 mole % or less. Especially, using 
modified polyolefin alone as polyolefin type composition, 
when it forms nonwoven fabric (A)and/or nonwoven fabric 
(B), it is desirable for grafting ratio to be 1 mDle%or less. 

[0021] In addition, as for inherent viscosity (135 °C, decalin 
) of (Q modified polyolefin, in point who-e unifominixing of 
the unmodified polyolefin becomes easy, possesses moderate 
flow property, production of melt blowing method nonwoven 
fabric becomes ea^, usually, it is a 0. 1 to 0.3 dl/g , prefa-ably 0. 
3 to 2.0 dl/g , particularly preferably 0.5 to 1.5 dl/g 

[0022] In this invortion, content of modified polyolefin / unm 
odified polyolefin in polyolefin type composition wlndi 
includes the unmodified polyolefin and nrxlified polyolefin is 0. 
1/99.9 to 20/80 extait usually with wei^ ratio. It is a 
preferably 1/99 to 5/95 extent In addition, otha* than 
aforenentioned nrxlified polyolefin and unntxfified polyolefin, 
in range whichdoes not impair objective of this invention, it is 
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possible to polyolefin type canpositiai,to ccMtbine various 
additive. As this additive, you can list for exanple antioxidant , 
ultraviolet absorber , pigment , dye , nucleating agent , filler , 
dipagent, antiblocking agent, liiricant, fireretardant, 
plastidzeretc. 

[0Q23] Furthermore, can acjust polyolefin type conposition, f 
oUowing to various usual methodto do. for example, it 
ispossible to do following to method which after nixing 
aforenrationedmodified polyolefin and/or unmodified 
polyolefin and according to needvarious additive, melt mixing is 
done. Youcanlist for example ribbon blender , Vtypeblender , 
tuntlo", HenschelnixET etc as mixer which is used In 
addition, as for melt mixing for exanple, it is possible to do 
makinguseof imiaxial or twin screw extruder, Banburynixer, 
kneader, dual roll etc. 

[0Q24] As for nonwoven dieet which is xised with this invention 
waydescriptionaboveitdoes, it is a nonwoven fabric which 
consists of film splitting cable which uses thermoplastic resin 
whichdesignates aforementioned polyolefin type conpoation 
as representative exanple or something whichconsists of melt 
blowii^ni^hodncMTwoven fabric etc. These manufacturirig 
method e^^edally are not restricted, but in case of nonwoven 
fabric which consists of filmsplit fiber yam, thermoplastic 
resin whidi designates for example aforementioned polyolefin 
type composition as represoitative exanpleis melted with 
extruda, extrusion doing fi-om circular die, filmit forms. W^th 
slitter cutting oflf this film in constaiit widtii, or without 
cuttingoflF and fiber flitting doing filmby drawing doiiig above 
elongatioryt produces split fiber yam Next, this split fiber 
yam, with for exanple carding or otha- equijment in 
transverse direction of Aeetdiqjeraon is done in uniform It 
can produce, next, pressure banding doing with such as 
preferably enix)sang roll by. 

[0025] As for this nonwoven fabric, avaage fiber syston of sin 
^e fiber being 20 to 60 |Jn% at same time it is a electret- 
converted ixsnwoven fibric which is above ^parent weigjit 10 
to 30 g/nc , bulk density 0.05 to 0.2 g^cnB , and theaverage 
surface charge density 0. 1x10-9 C/cnC , In here this 
invention, as for average fiber diameter of singje fiber, it is a 
value whichis sou^ by electron microscope photogrq)h (500 
time) of fiber sample surface photogrq5hy is done, on 
photogr^h which is acquired, fiber of 3 Ooptionally choosing 
fiber diameto" of each fiber is measured maldng use of calipers 
etc, Calculating mean value of measured value of each fiber 
diameter. 

[0026] In addition, it is possible to do electret-formii^ process 
of rwnwoven fabric, at timeof filmmolding and after fOTming 
it is possible to do nonwoven fabric withthe method which said 
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nonwoven fabric electret formation is done. Here , when, it 
does at time of film molding, because it is superior ineflBcienc>* 
of electret formation, trapping performance, becomes 
satisfactory- in conparisonwith case where electret formation it 
does nonwoven fabric after forming, it is desirable, 

[0027] Inprinting doing direct current voltagQ in nonwoven fa 
brie or Slnx to do it is possible theelectret formatioa 
imprinting as for direct current voltagp wliich is done, shape , 
electrode tube distance etc of electrodewhich is used in addition, 
following to charging amount of electric charge , process rate 
etc which is required to the electret-converted nonwoven fabric, 
it is selected appropriately. When for exanple , electrode tube 
distance is 8 mm, imprinting doing direct cunrent voltage of -5 
kV , preferably -6 to -20 kV atleast in nonwoven fabric, it is 
possible to do. 

[0028] Following to no method, it is possible to do inprinting o 
f direct current voltagq,e^cially is not restricted for exanple , 
it is possible to do with arp/ method such as method which 
non\vo\€n fabric or film passing between pair of electrodes 
which throu^ direct current voltage inprintingis done it does, ; 
method which adds corona discharge and pulse hi^ voltage to 
surface of the nonwoven fabric, ; method which keeps both 
fi-ont and back sides of nonwoven fabric with other derivative, 
adds direct current hi^ voltage to both surfaces. 

[0029] As for melt blowing method nonwoven fabric, supplying 
polyolefin type composition which before thermoplastic resin , 
preferably waanscribed first to extruder etc, heating and 
melting, kneading it pushes out, as microscopic resin stream 
from die for melt blowingwhich possesses mitiple pore. 
Contact make doing resin stream which was pushed out with 
heated gas stream ofthe hi^ speed, cooling , solidification 
doing, it forms in discontinuous fiber of microscopic fiber 
diameter.* It can produce, by accuniilating this fiber on porous 
sipport. 

[0030] Heating tenperature in melting and kneading of polyol 
efin type corposition is adjustedappropriately by melting point 
of polyolefin which is a main component of polyolefin type 
conpositioa polyolefin forming, decrease molecular weight 
reduction it does not do. nonwo\^n fabric which possesses 
satisfactory mechanical strength is acquired In addition, melt 
\iscosit\^ of polyolefin type conposition which is melted 
beingmoderate, in point where melt molding becomes easy, 
usually it isdesirable to do in range of 200 to 350 extent 
and especially 220 to 300 °C 

[003 1] Extrusion amount of melt mixing and extrusion it does 
of polyolefin type conpositiai is 10 to 130 kg/h extent usually 
In addition, die for melt blowing which is used, thepolyolefin 
type conposition which is melted pore which discharges, large 
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nuni)a'issQn£thing\\iudi it possesses in end lip. It is 
sonEthiig of \vidth 1000 to 2000 mm usually. This pore 
usually 800 to 3000 is installed in end lip. hole diameter is 0.5 
mm extent usually. 

[0032] hi addition, in die for melt blowing, as molten polyolefi 
n composition contacts with heated gas of hi^ speed, is divided, 
thedraft being done with nclten state, as it is prolonged to 
fiber length direction^urthemiDre fibrous fining ad\'ances. 
Because of that, die for melt blowing introduces lieated gas 
stream ofthehi^ speed Wth inside of die or outside of die, 
polyolefin type composition and heated g^s stream which is 
melted contacting It possesses equipment which forms in 
microscopic discoitinuous single fibor. This equipment may be 
something which arranges spray outlet of heated gas stream 
inthe inside of die for melt blowing, and in order, to blow 
heated gas streamto polyolefin composition which is melted in 
end lip outsideof die for melt blowing, it is possible to be 
something whicharranges spray outlet of heated stream 

[0033] Heated gas is not restricted especially, hot air is used ge 
nadlyinpointof cost, but it ispossible to use inert gas which is 
heated in order to pffevQTtthedetaiQration of polyolefin type 
corapositioa As for tenperature of heated gas stream, it is 
desirable for 10 °C extent to be atleast higher than 
taiperature of polyolefin composition which usually with 200 
to 360 T, particularlypreferably230to310T, ismelted. 
In addition, as for flow rate of heated gas stream, usually it is 
dearable tobe a 100 to 600 nVsec and especially 200 to 400 
nYsec extent. 

[0034] Acamilatii^ microscopic discontinuous sin^e fiber whi 
ch discharges fi'om die for melt blowingon porous support, it can 
acquire n^lt blowing method noiiwoven fabric of web. As this 
porous support, it is posable to use medi structure etc which 
consists offlie forexanple, stainless steel , polyester^. As 
for this nonwoven fabric, as for averagp fiber of singje fiber 
moderate air permeability possessing In point where dust 
collecting property for microscopic powdo" dust is satisfactory, 
it is aO.5 to 10 jjm extent usually. It is a range of particularly 
preferably 1 to 6 pn fiber ler^ is 50 to 400 mm extent 
usually. In addition, bulk density is 0.05 to 0.40 g^cnfiextoit. 
As for parent weight, modo-ate air permeability possesang 
nonwovaifalMic where strength is higji is acquired In addition, 
in point where scatta* of local ^jparent wei^ is litde, ids a 5 
to 100 g^nfi extent usually. Range of especially 10 to 80 ^nQ 
is desirable. 

[0035] Furthermore, thickness of nonwovai fabric is decided, f 
oUowiiig to qjparent wei^itand bulk density,, but it is a 0. 1 to 0. 
7 mm extent usually. To do with method which is sirrilar to 
electret formation of nonwoven fabric whichconsists of 
aforementioned film split fibo" yam it is possible electret 
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foiTTBtioiiofthianonvvovTOfabri FiirthermDre ani average 
surface charge density of afoTOTentioaied melt blown normt)\'en 
fabric, in pointuhidi can dx>w sufficiaU dust collecting 
performance as electret, is above OJxl 0-9 C/cnrC usually. It 
is a preferably 0.3 to 5x10-9 C/cnG. 

[0036] In addition, intrinsic viscoaty (ti)(135°C, decalin 
) of thermoplastic resin which fomB angje fiberwliidi is a 
constituent material of afarementioned electret formation melt 
blown nonwoven fabric is 0.3 to 1.5 dl/g. It is a preferably 0.5 
to 1.0 dl/g As for filto- of this invalion, thickness of 
honeyconi) as for di^jeof unit cell of 5 to 20 mm, 
hon^ronijiskiiKlofsanxthirigwhichisshownintheFigure 1. 
it is something of hei^ of cell base of 1 to 5 nm, cell the2 
to lOmmusually. 

[0037] It can use to screen mesh, for example plastic net, stai 
nless steel or other metal screen^. It is desirable attachment 
of screen mesh pastes ani in order filto-mainbodyconpared 
to eaaly separation not to do, to attack 

[0038] 

[Working Exanple(s)] Listing Working Exanple next, furthff 
more you e?q3lain this invention concretely,but if this 
invention does not exceed gist, what it is rwt somethingv^ch is 
restricted in these Working Example. Mxingwith 
polypropylene (A) 97 parts by weight and anhydride maleic 
add modified polypropylene (B) (graft amount :2.7wt%, 
inherent viscosity :0.3 dl/g of maleic anhydride) 3 parts by 
weight winch are a density 0.91 g^cnB and MFR 800 g^lOmin ( 
ASTM D 1238), with tunbler blendo-, you adjusted 
polyolefin composition (composition I), coitent of maleic 
anltydride in this composition I was 3.9x10-2 mole %. 

[0039] As next, it throws this conposition I to single screw ext 
ruder of screw diameter 65 mm diameter, melts withthe 3 1 0 °C, 
it pudies out from die for melt blowing wliich isconnected to 
eixiof extrudo" with extrusion amount of 20 k^ withthe 
take-ip speed 13 nVnintako^). melt blowing method 
nonwoven fabric it formed die for melt blowing which you use 
with die width : 1 .3n\ is somethingwhere molding hole ( hole 
diameter :0.5 mm diameter , hole spacing 0.8 mm) in 2 line is 
opened over die entire width. Inaddition,hot air of 320°C 
ii^ection was done to diefor melt blowing, with flow of 500 
nB/hr at time of thisfonririg. 

[0040] As for thickness of melt blowing method noowovoi fabr 
icwhichitxquiresasfor0.37nin, ^jparaitwei^asfor40 
g^ntz , bulk deaisity it was a 0.108^0113. In addition, 
observing fibo* which forms melt blowing method nonwovai 
fabric with microscope,wheai it measured average fiba* diameter, 
itwasa4|jm Furthermore resin wbidi forms this fiber (t|) 
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WBS 0,56 dl/g. Next this melt blowing method nanwoven fabric, 
in longitudinal direction arrai^ng needle electrctde into 2 
linevvith 5 nrrn interval, while in charging ecpripment wiiich it 
fomfK, imprinting doing thedirect current vol tage of - 1 8 kV, 
with rate of 20 nVnin passing in continuous^it produced 
electret formation melt blowing method nomvoven fabric. 

[0041] Whai average surface charge density of electret formati 
on melt blowing method nonwovoi fabric which it acquires was 
measured, it was 1.4x10-9 QcnG . Furthrnnore.asfor 
measurenoitofthisava-age surface charge dmsity. Institute 
for Physical and Chemical Research (RIKEN) make surface 
charge doisity measuring ^]paratus was used Contacting 
nonwoven fabric surface, it did electrode probe of surface area 1 
cnC. Next to designate melt blowing metlxxlnonwoven fabric 
which aforonentioned electret formation is done asdie bulky, 
fiirthermorefliiflFnBldngnonwovai fabric surface stand When, 
making honeycoirb, in order trying performance to inp'ove, 
needle punching isdone. This^ concerning respectively 
repeating with dieet which pleats fabrication in wave of pitch 4. 
2 nin, hei^ the2.7 nin isdone and flat dieet which pleats 
fabricatianisnotdone, wayitdxnvsin Figure 1, in nxiltistage 
lamination filter sample of theConparative Exanple of 
honeyconi) which is done and as,shownin Figure 2, filter 
sample of Woridng Example which pastes fiber diameter 0.82 
nmdiameter, stainless steel metal screen 6 of size 6 mesh of 
mesh in back side of this filter 5 and attaches, it measured 
trying efiBciency and loss of pressure, thefollowing w^ 
meidng use of equipment which diows outline in theFigure 3. 

[0042] Namely, After mounting filtCT sample 8 of Working Ex 
anple or Conparative Exanple in bottomof chamber 7, 
fironthe aerosol generator ( Mhon Kagaku Ko^^o Co., Ltd 
sipphed ) 9 NaQ particle ( particle diameter :0.3 \m) was 
sipphed inside chanter 7 \^chintroduces clean air throu^ air 
filter 10. After NaQ concentration inside chanter becomes 
fixed (2 to 6x106 /cnc), it absorbs inthe arrow A direction 
with suction equipment 11 . When, filter passing velocity 
becomes constant rate (InVsec ), NaQ particle concentration 
Gn and Cout intheipstreaml2and downstream 13 side of 
filto" sample 8 were measured due to re^)ective particle counter 
( Rion supplied , KC-OIB) 14a, 14b, trqjpiiig efificieixy was 
sou^ with next fonmla . 

[0043] 

TrappingefficiQicy=(l-Cout /Gn)xlOO% 

Furthermore, as for in the diagram 15 as for flowmeter , 16 flo 
w-regulating valve is dx>wa In addition, loss of pressure of 
filter sample 8 was i)ne in measurement and thesirndtaneous of 
tr^iiig efficiency makiiig use ofdiffa-ential pressure gauge ( 
Yamatake Honeywell sipplied , KD146). Result above is dwwn 
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in Table L Next it did ^5praisal for aicke of cigarette 
concerning thefilter of Woridng E\arrple and Cbnparative 
Example, like bdow. 

[0044] Figure 4 is something which dxAvs equipment which is us 
ed because ofthis commercial air conditioner (tradename Eoha 
of Matsu^ta Electrical Industrial siqTphed) 19 and circulating 
fan 20 are installed in intoior of thebox 18 of acryhc rean of 
internal volume 1 nB. Try to be able to measure anoke 
concentration inade box due to powder dust meta ( Shibata 
science sqDplied , P-5) 21 . bi this equipment, injection afta 
doing, anoke which with statewhidi first does not set filter to 
airconditiona: 19 first when buming,generates cigarette 1 inside ' 
box 18, air conditioner 19 operating, it measured smoke 
concentration, thick line of Figure 5, whai with natural 
reduction curve, filter is not s^^iows attenuation of 
concentration Fromresult, when half-life which becomes 1/2 
of initial stage concentrationwassou^ it was a 24. 7 nin 

[0045] Next, filter sample of Working Example is set to air co 
nditioner 19. anoke which whm burning, generates cigarette 1 
iigectionafterdoing, air conditioner it operated inside box 18. 
\Vhen half-life of initial stage concentration was sou^ it was 
12, 5nm Asfor these inventors, lifetime of filter, it decided 
1/2 of halflife whai setting filter, and thehalflife when setting 
filter, iigection doing anoke of cigarette 1 amount, cigarette 
specified nunfcer burning Cbllecting smoke which occurs in 
filter, integrated nunfcer burned ofcig^rette until halflife of 
theamountofpowder and dust inside bo?^ reaches to lifetime, 
it made cigarette nuntier to lifetime. Fromthis, lifetime of 
filter of Working Exanple reaches (24.7+12.5) min/2=18.6 
nin . Until, it arrives in half-life 1 8.6 nin , integrated nunijer 
burned of cigarette became the9 0. 

[0046] Figure 5, when using filter of Working Example, Aows 
reduction curve. Next, filter material of Comparative Example 
was set to air conditioner 17, decay of theanoke of cigarette 
was sou^ to similar. Figure 6 dwws reduction curve, half-life 
of smoke of cigarette 1 amount of this time is 12. 1 nin 
lifetime became (24.7+12. 1) nin /2=18. 4 nin In addition, 
until it arrives in half-life 18. 4 nin, integrated nunier burned 
of cigarette wasdie 4 8. 

[0047] Result above is ^wn in Table 1. 

[0048] 
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Like above, as for filto* of Working Exanple, until it arrives in 
the lifetime in comparisQn with filter of Conparative Exanple, . 
integrated nunber burned of thecigarette increased in large width, 
lifetinr£ extending was ascertained 

[0049] 

[Effects of the Invaition] According to filter of this invention, 
collectiannot only a surfece layer , it reaches point \Nliere it is 
donewith filter nainbocfyQitiiety, by attachiiig screen iteA to 
reverse side. As result, it is possible to extend lifetime to large 
width, in conparisoo withthe filter of this kind hooeycoiTb 
structure of coriveritional, without inpairing trqjping 
efiSciencyand loss of pressure. 

[0050] In addition, if electret fiber is used for dieet which forms 
filter main body,it reaches point where it can do collection. 
eflSciently. I^itpastes screen medi in filter main body, 
using theintegrationit does, it reaches point where fimction can 
be dK)wnsecurely. 
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[Brief E>q)lanatiQn of the I>awing(s)] 

[Figure 1] Planar view of filter of haneycomb structure. 

[Figure 2] Cross section diagram of filter which relates to this i 
nventioa 

[Figure 3] Conceptual diagram of equipment in order to measu 
re tr^ii^ eflBciency. 

[Figure 4] Conceptual diagram of equipment which measures s 
moke concentration 

[Figures] When using filter ofWorkingExanple, figure which 
dx?vvs anoke reduction curve ofthe tobacco. 

[Figure 6] When using filter ofCorrparative Example, figure w 
hich dx)ws smoke reduction curve oflhe tobacco. 

[E?q3lanation of Reference Signs in Drawings] 

3 and 4sheet Sfilta* 
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6stainless steel tnetal screen 
Sfiltermaterial 

14a, 14bparticle counta* 18box 
19air conditioner 
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[Figure 2] 
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[Figure 4] 
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[Figure 6] 
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